Lung parenchyma remodeling in acute respiratory distress syndrome.
Acute respiratory distress syndrome (ARDS), the most severe manifestation of acute lung injury (ALI), is described as a stereotyped response to lung injury with a transition from alveolar capillary damage to a fibroproliferative phase. Most ARDS patients survive the acute initial phase of lung injury and progress to either reparation of the lesion or evolution of the syndrome. Despite advances in the management of ARDS, mortality remains high (40%) and autopsies show extended pulmonary fibrosis in 55% of patients, suggesting the importance of deregulated repair in the morbidity and mortality of these patients. Factors influencing progression to fibroproliferative ARDS versus resolution and reconstitution of the normal pulmonary parenchymal architecture are poorly understood. Abnormal repair and remodeling may be profoundly affected by both environmental and genetic factors. In this line, mechanical ventilation may affect the macromolecules that constitute the extracellular matrix (collagen, elastin, fibronectin, laminin, proteoglycan and glycosaminoglycans), suffer changes and impact the biomechanical behavior of lung parenchyma. Furthermore, evidence suggests that acute inflammation and fibrosis may be partially independent and/or interacting processes that are autonomously regulated, and thus amenable to individual and specific therapies. In this review, we explore recent advances in the field of fibroproliferative ARDS/ALI, with special emphasis on 1) the physiological properties of the extracellular matrix, 2) the mechanisms of remodeling, 3) the impact of mechanical ventilation on lung fibrotic response, and (4) therapeutic interventions in the remodeling process.